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weekof thewalktest.Linearcorrelationswereperformedbetweenthewalk
testsandtheexercise,hemcdynamic,functionalandechocardiogrephicpa-
rameters,andcorrelationcoefficients(r values)werederived.Thewalktest
reaultswerethencorrectedfor patientheight,weightandbodysurfacearea.
Thecorrectedwalktestresultawerethenmrrelatadagainsttheotherinves-
tigations.80 patients,meanage 55+ 10yearaandleftventricularejection
fraction(LVEF)0.22 + 0.07ejectionfrac$ionunits,performeda totalof 88
x 6-reinand 49 x 12-minwalktests.The 6-reinwalktest correlatedbest
with the V02paak(r = 0.62).The 12-minwalk test correlatedpoorly(r =
0.27).Thereweenosignificantrelationbetweenthewalktestsor V02peak
withNYHAfunctionalclass,LVEF,cardiacindex,pulmonarycapillarywedge
presaure,pulmonafyarterypressureor achocardiographicdimensions(nor
value=-0.50).Therewasnocorrelationbetweenthedistancewalkedon6-
and12-minwalktestswithpatientheight(r= 0.34and0.09for6-and12-min
walks,respectively),age (r= –0.35 and –0.07),weight(r= 0.2 and0.11),
or hemoglobin(r= 0.11and0.14).Whencorrectedforheight,the6-and12-
minwalktestscorrelatedsimilarlyagainstthe VO@eak(r = 0.58and0.21,
respectively).ThecorrelationagainstVOzpeakwhencorrectedforweight(r
=0.41 and0.27)andbody surfacearea(r= 0.51and0.28)wassimilar.The
wetktestsaresimple,reliableandindependentlyassessfunctionalexercise
capacityin advancedheartfailure.Theydo notrequirecorrectionfor height
or weightandare notsignificantlyinfluencedbythesefactors.
/966-69/ Normal variatiOnSandDeter~inant ~a~tO~S~f
Six-Minute Walk Test
H.Yokoyama,H.Sate,Y.Koretsune,M.Karita,Y.Ohnishi,T.Kurotobi,
A.Ando,M.Hori.OsakaUnivaraifySchoolof Medicine,Osaka,Japan
Six-minutewalk test is used as a simple indexof the aerobicexercise
capacityin cardiacpatients.However,littleisknownabut thenormaivalue.
We examinednormalvariationsof six-minutewalkteat.Furthermore,we
darifiaditsdeterminantfactors.Westudied398healthyvolunteersinOsaka
University,300 malesand96 females,rangingin agefrom18to 63 years.
Theunencouraged6-minutewalktestwasperformedina 15munobstructed
corridor.Subjectswere instructedto walkas fast as theycould.Distance
walkedduring6 minuteswassignificantlycorrelatedwithheight(p= 0.0002).
Therefore,we obtainedthe correcteddistance[CD;distence/height(Win)]
and determinedpredictorsof CD usingmultivariateregression.Variables
analyzedandtheirpvalueswereasfollows;age(< 0.0001),weight(0.001),
sex(0.28),habitsofexercise(0.20),smoking(0.59),drinking(0.34),methods
of attending(0.77), sedentaryoccupation(0.08).Thus,onlyageandweight
weresignificantpredictors.The multivariateequationfor predictingCDwas
sefollows;
CD(rrVm)= 454-0.87 x age(years)– 0.88 x weight(kg) (1)
~
340 3s0
Estimated CD (m/m)
TherelationshipbetweenestimatedandmeasuredvaluesofCDisshown
in Fig.The shadadarea representsnormalrangein whichdifferencesba-
twaan estimatedand measuredvaluesare within + 2SD (82 m/m).We
concludethatheight,weightandageshouldbetakenintoaccountwhenwe
interprethedataof 8-minutewalktest.
~66-701 DiagnosticD~buMmlneStreeeTe3ing,a
Dependent on Stage Duration
H.Mirzs,S.Simandl,W.E.Lawson,K.Betencourt-Virgil,P.F.Cohn.State
Un/vereifyofNewYorkat Sfony6rook,StonyBrook,W USA
Dobutaminestresstestingisanimportantdiagnosticmodalityinpatientawho
are unableto exercisedueto a varietyof reasons.Inspiteof its popularity
the optimalinfusionprotocolfor dobutaminehas not beenestablished.In
additionsincedobutaminehasa half-lifeof8&120 secondsandanonsetof
aotionwithin1-2 minutesthepresentlyprevalent3-minutestagesmaybeof
insufficientdurationto obtainthedesiredinotropicorchronotropiceffacfa.48
patientareferral for dobuteminestresstestingwererandomisedto either5
minuteinfusionstages(ProtocolA)or 3 minuteinfusionstages(ProtocolB)
of dobutamineandthe meanheartrateresponsenotadat the endof each
stage.The patientpopulationsin both groupswere similarin all respects
exceptthatsignificantlymorepatientson protocolA wereon Betablockers.
Whilethe rate responsesat the end of the first casewerenot significantly
differentin both protocols;protocolA produceda significantlyhigherrate
response(p < 0.05)in patientafromthe endof the secondstageonwards.
InadditionprotccolA producedsignificantlyhigherrateresponse(p < 0.05)
in patientson beta blockersas comparedto the mnventionalprotocolB.
Therewasalsoa significantdifferencein the rate responseof patientson
betablockerswhencomparedto patientsnoton betsblockers(p c 0.05).
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Thus5minutestagesofdobutaminestresstestingmaybeofgraaterutility
in achievingtargetheartrateresponsesin patientsreferredfor dobutamine
stress,espaciellythoseon bateblockers.
~966-71IsT+e~mentDePre~ion~~aNot~Wdi~t,8.hem,a
In Women Undergoing Dipyridamole Infueion
B.A. Faile, D.A. 17ghe,S.M. Zubi, J.R. Cook. BaystateMedica/Centec
Springfield,MA,USA
Amongwomen,ST-segmentdepression(STdpr)duringexercisetestingis
consideredanunreliablemarkerofischemia.Withdipyridamole(DP)infusion
the significanceof STdpramongwomenis unknown.Methods:Westudied
487 consecutivepatients(pts) havingDP perfusionimaging(0.57 mgkg
over4 min with sestemibiinjectionat 6 rein)for developmentof ?1 mm
hoflzontalor downslopingSTdpr.An additional1 mm STdprwee required
if restingSTdprwaspresent.Ischemiaweadefinedas any new parfusion
defectcomparedto the restingscan.Excludedwere31 pts with LBBBor
pacedrhythm.Results:Age,antianginaluse,and digoxinuseweresimilar
in womenandmen.STdproccurredin 35/258(14%)womenversus23/198
(12%)men (p = NS).Reversibleperfusiondefectswere morefrequentin
menwithSTdpr(78%vs 45%)and involvedmorevascularterritories(all p
= 0.01).At baseline,womenwithSTdprhadhigherSBPand ratepressure
product(RPP)thanmenwithSTdprandwomenwithoutSTdpr(allp c 0.02).
Atpeakeffact,womenwithSTdprhadhigherhearirate(HR)andHRchange
thanmenwithSTdprandwomenwithoutSTdpr(p < 0.005).RPPremained
elevatedin womenwith STdprcomparedto menwith and womenwithout
STdpr (p < 0.001).DeltaRPPwasalsohigheramongwomenwithSTdpr
verausmen(p=O.03).Whenanalyzedwithrespacttoiechemia,nosignificant
hemodynamicalterationsoccuramongwomenwithSTdpr.Conclusions:(1)
Thefrequencyof STdprwithDPis equalin womenandmen.(2)Reversible
perfusionscandefectsare muchmorefrequentand extensivein men aa
compareclto womenwith DP-inducadSTdpr.(3) Hemodynamicalterations
inducedbyDPdonotpredictischemiainwomenwithSTdpr.(4)DP-induced
STdpris nota reliablemarkerof myocardialischemiain women.
1966-721 SsxDifferencesin NoninvasiveDiagnoeiaof
Multiveeeel Coronsry Artery Disease
M.G.Moden%R.Rossi,N.Muia,F.A.Sgurs,G.Origliani,R.Molinari.Dpt.
OfCardiobgy,Universityof Modena,Italy
Aimof the presentstudywasto aseeaethe diagnosticpowerof threenon-
invasivemaintestsfor thedetectionof multivesselcoronaryarterydisease
(mCAD)in a sampleof womencomparedwith an age matchedsampleof
men.Methods:The studygroupconsistedof 200 patients(pte).Group1:
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100 females (mean age 64+ 4 yr.) and Group 2: 100 males (60+6 yeare)
referred to our Coronary Care Unit for a first episode of typical chest pain.
Stress Thallium Scintigraphy (STS) was performed in 16 females and in 17
males: dobutamine stress-echo (DSE) in 42 females and in 40 males and
an exercise test (ET) in 4S females and in 52 males. Coronaty angiography
(CA) was performed in all pts. Results: in Group 2 CA showed mCAD in 65,
in Group 1 in 62 pts (p = ns). Sensitivity and specificity of the non invasive
tests are shown in the table.
DSE STS ET
fmp f m “p fmp
sens, % 67 87 0001 69 80 0.01 65 77 0.01
Sosa.% 72 98 0.001 60 93 0.001 58 90 0.001
ssns = sensitivity,sw = spacificify;f = females; m = males
ConckIslorr:In the male Wpulation DSE showed a greater sensitivity and
specificity than the other tests (p < 0.05); however in the female group there
was no teat eenaitiveand specific enough for the diagnosis of mCAD. The
tnsa non invasive gold standard for the diagnosis of mCAD in women is once
again fugitive.
1966-731 l~Non-*”sWinedven~~ic”,a~~achYcardia
AssociatedWithIschemiaDuringStressTesting?
J.G. Diez, A. Achari, V.-V.Lea, W. Moore. St Luke,* Episcopa/
Hoepita~exas Heari Institute, Bay/or Co//ageof Medicine, Houston, TX,
USA
There is evidence that stress-induced ischemia and ST segment depres-
sion are more likely in patients with exercise induceU ventricular arrtryth-
mias. To determine if NSVT (at least four consecutive premature ventricular
depolarizations) during treadmill testing (ETT) in absence of other elwtro-
csrdicgraphic (ECG) changes is associated with ischemia, we prospectively
analyzed 388 patients who had EIT-Tc-99m-mibi testing. 102 patients had a
negative ETTfor Iachemia.26 had NSVT.266 were excluded due to baseline
ECG abnormalities, ischemic changes, or inadequate heart rate. Imaging
studies were analyzed for ischemia.
Results:
Patksnts n AbnormalMISI Iachemia Scar
NSVT 26 17 13 4
No NSVT 76 17 2 13
NSVTand ischemia were associated: Odd Ratio (OR): 37 (Cl 7.5-167.5),
p c 0.0001. NEWTwas seaociated with abnormal perfusion OR: 6.56 (Cl
2.4S-17.32), p c 0.0001. NSVT did not have asignificant association with
scar. The absence of NSVT had a negative predictive value for ischemia of
97%. NSVT had a sensitivity of 87% and a specificity of 85% fOrdetecting
iechemia.
Conclusions.’NSVT is associated with ischemia in the abeence of ECG
criteria for ischemia during ETT. The absence of NSVT during a negative
EIT in a group with high prevalence of CAD has a goat negative predictive
value.
D96674 NewNon-lnvaeiveProtocolfor DetectionofVasospesticAnginswithSignificantOrgsnic
Stenosis
S.Suada, K. Minwi, T. Ochi. TakanokoHospital, Matsuyarna City Japan
The purpose of this study was to compare the clinical usefulness of the new
combined protocol, the treadmill exercise test staged up at l-minute incra-
menfe of Bruce protocol just after 5 minutes’ hypewentilation (HV (5) + TM
(l)) with those of only HVtest (HV (5)) and oniy TM test using Bruce protocol
(TM (3)) as a provocation test for diagnosing patients (pte) with vsaoapsstic
angina who had significant (> 75%) stenosis. We studied angiogrephicely
confirmed 17 pte (17 men, mean age of 63 years old) with typical rest angina
who had fixed stenosis. All pts manifested coronary spasms by either acetyl-
choline (ACh) or ergonovine (ER) on significant stenotic lesions. ACh was
performed in incremental doses of 20, 50 #g into the RCA and of 20, 50
and 100 wg into the LCA. ER was performed in total doses of 40 pg into the
RCA and of 64 Kg into the LCA. We defined epasm as positive with total or
subtotal ccclusion. Three tests were performed in the morning at from 9:00
am to 11:00am for3 days under no medication. Provocative test was defined
as positive with ST-sagment depression or elevation of more than 2 mm. The
result was as follows:
HV (5) TM (3) HV (5)+ TM (1)
Chest symptoms(A) 6/17 (35”/4.) 5/17 (29%) 11Y17(e47@
PositiveECG changes(B) 317 (lS”A) s/17 (47%) 16/17 (e4%)#
(A) and/or(B) 6/17 (35%) 8/17 (47%) 1s/17 (W&
ST elevation 3/17 (18”/.) 2/17 (12%) 10/17 (59%)*
‘p< 0.01; *p< 0.05vs HV (5) and TM (3)
In conclusion, We recommend thia new combined protocol for detection
of vasospestic angina who had significant organic stenosis.
D96675 CsnsequentialexercieetestingdistinguishiechemichesrtdiseseefromsyndromeX?
P.Kay, R.A.H. Stewart, J.G. Tisch, D.W, Smyfh, J.M. Elliott. Urtiversifyof
Otago, Dunedin and Christchurch, NewZealand
Reduced angina after ‘warm-up’ exercise is well described in iachemic heart
disease (IHD). The aim of this study is to determine whether ‘warm-up’
occurs in Syndrome X (normal corona~ arteries but ST segment depression
on exercise, N) and whether the presence or absence of ‘warm-up’ on
sequential treadmill exercise testing can distinguish patients with IHD from
those with N. Method 33 patients with IHD confirmed by angiogrsphy (> 70%
diameter atenosis) and 20 patients with normal corona~ arteries (N) were
studied. All patients had >1 mV ST depression on treadmill exercise. Each
subject performed two equivalent treadmill teats separated by 10 minutes
rest using a modification of the Bruce protocol with 1 minute increments in
work. Electrocardiograms were later analysad blind to diagnosis and order.
The difference in ST segment depression between first and second exercise
was averaged for 3 leads at 3 equivalent exercise times. Resu/ts: Mean ST
segment depression was leas on second exercise in patients with IHD (lst-
2nd = 0.031 mV, 957. Cl 0.019, 0.043) but not in patients with N (–0.005
mV, Cl –0.0197, 0.010; IHD vs N p = 0.008). Heart rate and rate-pressure
product were similar on first and second exerciaeforlmth IHD and N. A mean
decrease in ST segment depression on second exercise of >0.013 mV had
a sensitivity of 73% and a specificity of 75% for IHD. Conckrsion: Patients
with IHD have, on average, less ST segment depression on second exercise
indicating a ‘warm-up’ response and those with normal coronary arteries do
not. Sequential exercise testing may have aome value in distinguishing IHD
from N.
m C.fnpsris..of PStie.t5withExerciselndu*
AnginsVersusThosewfthSifentIschemiaDuring
ExercieeTesting
E.V. Carbejal, P.C.Deedwania. VAMC-Fresnoand UCSE Schoo/of
Medicine, San Fmncisco, CA, USA
To evaluate the magnitude of silent versus painful ischemia during exercise
testing (Ex), we evaluated Ex-time (T, minutes), time to 1 mm ST $, heart
rate and eystolic blwd pressure at 1 mm ST $, peak (Pk) hearl rate and
Pk systolic blood pressure responses, and maximum ST J in mm, during
treadmill exercise testing in 66 patients with stable angina and coronary
artery disease. All patients had an ischemic response during the treadmill
test using the Bruce protocol; Forly seven (Gr’1) patients developad painful
i~hemia and thirty nine (Gr2) had painless ischemia during exercise testing.
Resu/fs:There was no significant difference between the groupe in mean
age, histoty of angina, prior Ml, coronaty risk factors, or q-waves on 12 lead
ECG. Comparfeon of exercise test parameters (mean values) is shown:
Ex-T T-1STJ HR-STJ BP-STJ PkHR PkBP STJ (mm)
Grl 6.2 4.2 103 156 118* 163” 1.9
Gc? 6.7 4.4 109 162 126 176 1,7
* = p <0.05 comparedto Gr2
The Ex duration,’ time to 1 mm ST $, HR and systolic BP at onset of
ischemie, and maximum ST J were similar between the groups. The patiente
with painful iachemia, however, achieved significantly lower peak HR and
peak systolic BP during exercise testing.
Conclusions: The comparable exercise times and rate-pressure product
at 1 mm ST J.and the extent of maximum ST $ in the two groups suggest
a similar magnitude of exercise induced ischemia in patients with silent and
thoae with painful ischemia during exercise teeting. The lack of exercise
induced angina should not be considered as a sign of less significant CAD.
